Anterior cruciate ligament (ACL) reconstructions are common postoperative orthopedic conditions encountered by sports rehabilitation specialists. The rationale for reconstructing the ACL is to restore mechanical stability of the knee joint and prevent associated musculoskeletal sequelae. The selection of available autogenous graft options for surgical interventions continues to be a controversial topic in orthopedic sports medicine. Two established methods for reconstructing the ACL include using the ipsilateral patellar tendon or the semitendinosus and gracilis tendons. Both procedures yield advantages and disadvantages. However, a current outcome trend suggests that the bone-patellar tendon-bone (BPTB) procedure may serve as a catalyst for accelerating the progression of knee osteoarthritis. Such a consequence poses unique athletic health care concerns, especially with the increased incidence of ACL injuries and reconstructions among younger individuals. Therefore, implementing a semitendinosus and gracilis (STG) technique for ACL reconstruction may provide a means of decreasing the incidence of premature tibiofemoral or patellofemoral osteoarthritis in the physically active population. Sports rehabilitation specialists must be aware of this phenomenon to help sports medicine personnel and physically active patients identify expected trend outcomes with diverse ACL-reconstruction methods.
Clinical Scenario
Anterior cruciate ligament (ACL) reconstructions are common postoperative orthopedic conditions encountered by sports rehabilitation specialists. The rationale for reconstructing the ACL is to restore mechanical stability of the knee joint and prevent associated musculoskeletal sequelae. The selection of available autogenous graft options for surgical interventions continues to be a controversial topic in orthopedic sports medicine. Two established methods for reconstructing the ACL include using the ipsilateral patellar tendon or the semitendinosus and gracilis tendons. Both procedures yield advantages and disadvantages. However, a current outcome trend suggests that the bone-patellar tendon-bone (BPTB) procedure may serve as a catalyst for accelerating the progression of knee osteoarthritis. Such a consequence poses unique athletic health care concerns, especially with the increased incidence of ACL injuries and reconstructions among younger individuals. Therefore, implementing a semitendinosus and gracilis (STG) technique for ACL reconstruction may provide a means of decreasing the incidence of premature tibiofemoral or patellofemoral osteoarthritis in the physically active population. Sports rehabilitation specialists must be aware of this phenomenon to help sports medicine personnel and physically active patients identify expected trend outcomes with diverse ACL-reconstruction methods.
Focused Clinical Question
Does employing the ipsilateral BPTB autograft surgical technique for ACL reconstruction result in a greater incidence of premature knee osteoarthritis than an ipsilateral STG autograft procedure in physically active patients?
CRITICALLY APPRAISED TOPIC (CAT)
Osteoarthritis After ACL Reconstruction
87
Summary of Search, "Best Evidence" Appraised, and Key Findings
• We surveyed the relevant literature for research studies of a minimum level 2 evidence 1,2 that assessed the incidence of knee osteoarthritis precipitated by ipsilateral autograft BPTB or STG ACL-reconstruction procedures.
• One randomized controlled trial, 3 1 prospective nonrandomized clinical trial, 4 1 prospective cohort study, 5 and 1 retrospective cohort study 6 were selected for inclusion in this critically appraised topic (CAT).
• Three research studies [3] [4] [5] reported greater early onset of tibiofemoral osteoarthritis subsequent to BPTB ACL reconstruction than with an STG method. Keays et al 5 also found a higher incidence of patellofemoral osteoarthritis in BPTB than STG ACL-reconstruction patients.
• In one research study, Järvelä et al 6 cited the frequent occurrence of patellofemoral osteoarthritis in participants having undergone BPTB ACL reconstruction, but they solely examined the BPTB ACL-reconstruction procedure and did not contrast it with an STG technique.
Clinical Bottom Line
Recent evidence supports the hypothesis that BPTB ACL reconstruction results in a greater incidence of premature tibiofemoral osteoarthritis than an STG procedure in physically active patients. Limited current evidence suggests that BPTB ACL reconstruction results in a greater onset of early patellofemoral osteoarthritis in physically active patients.
Strength of Recommendation: To date, level B evidence 1,2 exists that an increased incidence of premature tibiofemoral osteoarthritis results from employing the BPTB ACL-reconstruction technique as opposed to an STG method in physically active patients. 
Search Strategy Terms Used to Guide Search Strategy

Results of Search
Over 100 titles were identified employing the related keywords in defined electronic databases. However, most of the publications surveyed did not investigate the incidence of knee osteoarthritis post-ACL reconstruction when comparing ipsilateral BPTB and STG autografts in laboratory settings or clinical trials. Only 4 articles were selected as relevant for retrieval to a more detailed evaluation after analysis of the associated abstracts ( Figure 1 ).
The 4 pertinent research studies [3] [4] [5] [6] were classified per the levels of evidence 1, 2 (May 2001) as outlined by the Centre for Evidence-Based Medicine (Oxford, UK). When applicable (randomized controlled trial), each selected article was further scrutinized with a validity score (PEDro) assessment. 7 Results of our literature search are listed in Table 1 . 
Best Evidence
Relevant research studies outlined in Table 2 were recognized as the "best" available evidence. These research studies were identified as being ranked a minimum of level 2 evidence, 1,2 having investigated incidence of premature tibiofemoral or patellofemoral osteoarthritis after ipsilateral autograft ACL reconstruction in physically active patients, and having described the effects of BPTB versus STG surgical techniques. [3] [4] [5] [6] systematically reviewed in this CAT reported incidence of premature knee osteoarthritis subsequent to ipsilateral BPTB autograft ACL reconstruction within 7 years postsurgery. Three [3] [4] [5] of the aforementioned research studies specifically evaluated measures when comparing the BPTB method with an ipsilateral STG autograft technique. Inclusive data reported by Sajovic et al, 3 Pinczewski et al, 4 and Keays et al 5 demonstrate that 42/115, or approximately 37%, of BPTB patients developed tibiofemoral osteoarthritis compared with 16/100, or 16%, of STG patients. These data yield an absolute risk difference of 0.205 (95% CI = 0.087, 0.296) and a number needed to treat 8 of 4.873 (95% CI = 3.187, 11.434). Such statistical analyses suggest that STG patients exhibit an estimated 21% lower incidence of tibiofemoral osteoarthritis post-ACL reconstruction within 7 years postsurgery than BPTB patients. It is projected that approximately 1 in every 5 patients will benefit from this finding when treated with a STG ACL-reconstruction procedure. Keays et al 5 found that 12/29, or approximately 41%, of BPTB patients developed patellofemoral osteoarthritis compared with 8/27, or approximately 30%, of STG patients. These data display an absolute risk difference of 0.117 (95% CI = -0.129, 0.343). This statistical analysis suggests that STG patients demonstrate an estimated 12% lower incidence of patellofemoral osteoarthritis than BPTB patients. These data, based on the results of Keays et al, 5 suggest that additional investigation is warranted to confirm or refute the observed trend specific for incidence of patellofemoral osteoarthritis. However, the concern that BPTB ACL reconstruction increases the risk of patellofemoral osteoarthritis is further suggested by the findings of previous research studies. Such is evident with the results of Järvelä et al, 6 who reported a high frequency of patellofemoral osteoarthritis associated with ipsilateral BPTB autograft ACL reconstruction in 47/100 patients, or 47% (95% CI = 0.375, 0.567). The inclusive results of these investigations suggest that an ipsilateral BPTB autograft ACL-reconstruction procedure accelerates the progression of knee-joint degeneration and that an STG method may potentially delay or prevent the onset of premature knee osteoarthritis.
Numerous factors must be carefully considered in appropriately selecting a particular intra-articular graft option for autogenous ACL reconstruction. Thus, we cannot currently advocate a specific surgical method. Instead, we stress that comprehensive consideration should be routinely employed in appropriately selecting an optimal graft to reconstruct an injured ACL. Such variables include prevalence of specific donor-site morbidities, rate of failure, and revisions associated with diverse surgical options, as well as graft-fixation and -tensioning methods. Furthermore, the functional demands of physically active patients and the potential effects a particular method of ACL reconstruction may have on performance must be considered. This CAT summarizes the current literature investigating the progression of knee osteoarthritis subsequent to ipsilateral BPTB and STG autograft ACL reconstruction. Based on our findings, we conclude that premature incidence of knee osteoarthritis should be an additional important consideration when comparing ipsilateral BPTB and STG autograft ACL-reconstruction surgical techniques.
Additional longitudinal investigations are necessary to determine specific variables that may predetermine a finite positive or negative outcome. Continued research in this area of study must incorporate sound experimental design with the inclusion of additional randomized controlled trials to replicate the findings of the cited authors. The judicious blinding of investigators collecting data will serve as an additional way to improve the quality of forthcoming experiments. Future assessments may also focus on delineating sex, age, and somatotype differences, as well as influences of genetic predisposition to osteoarthritis or equivalent forms of bone and joint disease. Furthermore, reevaluating therapeutic interventions, such as prompt aggressive rehabilitation, to scrutinize their effect on the progression of premature knee osteoarthritis should be considered.
Continual critique of this trend in autograft ACL reconstruction should aim to update the clinical bottom line and strength of recommendation for this specific issue in sports medicine, while accounting for our limitations. For example, language was a limitation in surveying databases as we searched for evidence. An English-language bias cannot be neglected in the construct of this CAT. As such, including additional relevant articles published in languages other than English could contribute to the progression of this CAT. The scope of this CAT will help facilitate our comprehension of this observed phenomenon and ultimately improve clinical, as well as functional, outcomes for physically active patients undergoing ipsilateral autograft ACL reconstruction. This CAT should be reviewed in 2 years to determine whether additional best-research evidence has been published that could help answer the focused clinical question.
